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(54) WAVEGUIDE TYPE UGHT INTENSITY ATTENUATION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress and 
remove an optical surge with simple constitution 
and to improve reliability by attenuating base 
wave light as a result of light-to- light 
interaction via a nonlinear optical effect by the 
higher harmonic generation radiated to a 
substrate by utilizing a Cerenkov radiation 
phenomenon. 

SOLUTION: An optical waveguide 22 is formed 
in the surface part of a substrate 21 and the 
end face of an optical fiber core 26 of an optical 
fiber 25 to be inputted with signal light is 
connected to the light input end 24 of this 
optical waveguide 22. The end face of the 
optical fiber core 30 of an optical fiber 27 for 
light output is optically connected to the light 

output end face 28 of the optical waveguide 22. At least either of the optical 
waveguide 22 and the substrate 21 is formed of a material indicating a nonlinear 
optical effect. The substrate 21 and the optical waveguide 22 are so combined as 
to satisfy the Cerenkov radiation conditions for the higher harmonic waves. When 
the signal light is inputted into the optical waveguide 22, the higher harmonic 
waves are radiated from the optical waveguide 22 into a semi-conical region 23 
and the remaining signal light is outputted from the light output end face 28 of the 
optical waveguide 22 into the optical fiber core 31 of the optical fiber 29 for 
output. 



LEGAL STATUS BIST AVAJLABLE COPY 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAIiaiUYDA41 1 1 09427P1 ... 2005/07/1 2 



m^Aimmfv (jp) <i2) ^ ^ |^ ^ ^ (a) iwmmmismm^ 

1-109427 

(43)&ilB 7l£ll^(1999)4^23B 

(51)Inta.' iRJWia^ F I 

G 0 2 F 1/37 G 0 2 F 1/37 

HOIS 3/10 HOIS 3/10 Z 



« M^lROfte OL 8 M) 



(21)ffiM^ 


4$B¥9-268916 


(71)UBA 


000004237 








B*«^iC^ 


(22)mSB 


3|£fK9^(1997)10^ I B 




KSaSiKSETB 7 S 1 # 






(71)tttSA 


000183266 
































]tD^K«E£5TS7»l# Bifmm 














(72)«M# 


iPB-fiB 






















(74)f^A 













(54} \sm<f>^m\ ^smssm&Mms^ 



(57) 




V 



^ 

fkVV 



(2) 



1 1-109427 



'SltlU^Jt^Jai*J::J:^T. frffiAiJ^t-^JtJcytSt^ 
g|5»l*SrrlH»fi^:rt-LrSiria3ta!IS[IKni=tt#t$*i., mr 

ai(cfcit€,A*it<oiiiijSA<s mrtsai^^icfcitsai^jt 

[lf*3S4] tIiaStttA<-;i-3^Ky^'t7AlcJ;yj^jiE 

afiKS3feStftassi^*fflt>, ■t<DA*fflat:77'-r/<A^ 

€>lKr8BI»iK%l=nlrfl%«a}m-^jte$AAL, ca>AA$ 

< i: t-^A<wr -si^tajK^t^jasic J: y , suibaa^i 

(-tt*tL, MIHA*l^i#ita)5^^«)gp«-*, miEatj^iSE 

i»a)ai*4ij:y^i2a3*fflat:?T'r/^(cdi*-r«>, 
[»3is«6] ttii2A*ffl5t:7T-r/\*a)ftfe4g^. jtiiH 

|tFiaA*ffl3t7 7-l'/'?$jfiLr^l55t«jKKlcA* 

-r-^, myitis 5 ic8Bfs<05^%S3iES^^. 

[0001] 



A<, «til5ffi^g<i-f-3tJ«53'ic^ys^gi&sit^c:<t* 

[O O O 2] 

FA) (cj:S3ta>mffiii"l@Jio)llffl<b(cj:y. eaijigit 

[00 0 3] S^/<;i/XttiS^S3t<DI§±lcl*. a>*(D 
IIH, «lJ^«i'XT^A|cA*$*l-5<§-^3t*<S^S3t^ 

x;ut*'t7AK-::''Jt7T'r/N*itli"lgS (EDF 
A) *fflL^T3titfiH8i|BSff53tfiaii/XT-AI=teL%r 
li. EDF Ar'iii|@flVS$*lfc^i#3tl-. /<)\^7.itit(Dm 
^m^m^ftim<ittat^it^Ztt><A^ (T. Imai te> 
1992 Optical Amplifier Topical Meeting"^^^, fgS 
S-^ PDP12) , C<OS»J!l<f6±-r*Sai*. EDFAIC 
(t-^3tA<A**+L'tj:t^<!:# ICI*. ED FA 

S«**iri}3y. C<OJ:5«fEDFAc*i|=<1^3tA<A* 
tiCl&So C<DJ:3'S3t-9— i/l*. E D F A<Dtb*fflfllC 

[0 0 0 4] EDFA^#t;3t<EitvXT-AlCtSL>r. 

D F A 4'lcSS3F*vfcx:r.;udf:-^^>5r (CSttij C 
f!lf^-if-&L±<Dmi^mfSiViL*>±lii> C 1 1= J: or. 

^ 99 3^n^m^mmm^mm^^^mm. 4- 
7 9^— mBtm^B-9 A 1 ) „ 

[0 0 0 5] *fc. SiJ©^^tL-C. Jfe-y— i?©f6^JS 
H*<. »fi#B#lCEDFA4=lcS«$*l,fcx:t.;U^— 
ttailC&S(D-CJ&S*^e>, «-^3t^EDFAICd:yiii|@ 



(3) ^mW^ 1 1-109427 



P>*l-CL^* mB8¥6-2 1 6 4 5 2) » 

[0 0 0 6] aFC>ic±ffis<a(D:^^t LT. 

SfE^-B-^af 5-3tcD;lKfi* E D F A<;)±*{iA^C,(^>i|3f 
fitai®=B^3Efil|{ 1 5 4 5~ 1 5 6 SnmrtlcigS-T'S^*!: 

(3|tlUte. 1 9 9 6^m^«aii«!¥!^5^^^ 
6 2 2'<-v. #eSS-^B-1 1 9 0) „ ^ 

i;^BSIil^tffiS$:t^rt^S (ttSftfe. 1 9 96^^^- 

mmmm^^m-^:fz^^mm, 6 2 3^-^?, i§s## 

B- 1 1 9 1) o 

[0 0 0 7] jlfef52li'X^AI=^3t^r. 3^-9— S?$R6ih 

-y— v$R&it7bMffli$ij-r-sfcto<7):^j*r-&y, ±iBaw 

<om^<»tztbiz. «9 jttfig 1 (^IB¥ 6-2 1 6452 

#) IC^^tlTL^-ajjaiC. E D FAlC'Si'S— itU— 

SSn°»&t;ftilt0l§]K$MM] L lt;h.l£^ ^ ^ 5 R9S 

itSSIi. *±3S7C^K-:^3t:7T-f/'ClcJ:y5(ciS^$ 
*tfc3fe^3itSl, •5^5-3t#««:U— 9=f63tlS2, ^^S 

5. m^tft. ^s.—ifttmf&ifta>-$[&mtff^^me. m 

iiSftOKS. 3tT-f V^-^9. 11,*±S7umK- 

[0 0 0 8] -flai-^feeiili'XT^Alcfca^-CI*, g^lg 

T^A^«fiE-r€)<@'*ospao)«ffii4/^^^— 5«— (Fi 
s,^m<r>mm\t. mmzi^7.^j^tL-ccD mn) mm 
«ifflsa><iffitt/<^j'-*-i*. 3t*^^-a)*3«c« 

a()SPp''nl=lt-<1ffi-'2ffiSL^*^e). S/X-rA^i^ttSS 



a)t(7)$ltM(cLTL^-5 («il^l*J. Schesser te. AT&:T 
Technical Journal. January/February 1995. 16 
i?) o LfcA<oT. 3teeiilvX7^A4'a)EDFAICJ:y 

sua ^^t; ^SfeoSPS. 33 J: U^HlKOjiini ^n-r ^:^S-C' 
*^gEt>■rctA<M^LL^o $e)icaaa<)<£«ijfflii5]iK^^ 

[O O O 9] 

Cfl?BA<<e9lLJ:5i:-r-S^a] *IB?S*Jil*, fiEJfcft 
ffia)±IBFB^ii^^«5*L. 3tej£*>XTAtt3|c5§*XI* 

[0 0 10] 

3t«;-BEKt. C<D3tliSEK<DA*Sffilc5t^MlcSSI$^x 

SEK&o:s«ro'>^p < t t-^A<l^«lff^5t!^Jalm^*■r 
5)*t^i4lcJ:y^KfiE*+Lrfcy. SiII23fe«SJK<7)SfIIEA:^ 
ffl5t:7 r -f /N'^^h LT A* **t*<i#3t(c**-r -SBSt^ 
l*ffIt5»«<DBiIIBA*«#3t<DliflSiB^3t(-«-rsaST* 
J:yt.'h$<. -€-*llcJ;-pr. fiII2it«aiKlcA***t 
f=A*«-^3ta)-fflJA^ «(l8B3t3?a6K&t;Stta)'>«C< 

ic«tst$*L. «iriBA*«^ife«>»i*a>«is^j-*^ sfiffijt* 
^am^-icfctxrifrtaat^^KA^ -5-a)A*4ffiA>t.ai* 

Sir!BA*4Sl=*5(t*A*3ta)«i«A^ «frlBa*4g(c 
*JltStll*3ta>tt»lcSJ&:S w tjSi^JEcLxc: i:)b<<fe y»* 

«A<-3j-::?^y^'t7AICJ:y}^fi£$+t, HUffiit^j'K^ 

*3t5SSS«:^5i(*, mi2m^-<0A*ffljt77'f/\*A^f> 
S«SBi»%KlCRlrMS;S0>fi^^$AAL, C(0AA$4i 



(4) 1 1 - 1 O 9 4 2 7 



[0 0 1 1 ] 

ft*. *li§IBa>»S«*o>fc«)i3*ijffl-rs. 

[0 0 12] U>=i7Sfttttt. 3t*je;-K*-B-4«l4 
%«3SI%2 2A<)^fie$H. C(D5^l»i$%2 2l=l£;^%]!l< 

3fci»is%2 2«x&. s«2 1 a>m^^*ixi^^^nmvi 

M. N. Nersisyan Sov. Tech. Phys. Let 
t. ,14(10), 1988. 770 R. W. Keysflfe. J. Mode 

rnOpt., 37(4). 1990. 545^— i» , 
[0 0 13] *«WlC*JL^ri*. ^xUl/a-7S{5ttt^ 

:7*ftSt3R^rofiJffll-*5lt5>itj^lia)-o,!: $+i.r L^fc 

L?>. s«^«a^•r■s:Ii:l=J:ys^LTt^<s*as 
(*i6ffl-ei^3tc?><z)^-^3t) *ca>jii^<7)Sfcisice 



[0 0 14] :$imm<Dm&&mift^&'M^m^<D-m^ 
@3ic<i:ys%is-r-&. S3icj3i^r. s«2 kd^ssp 

^iz. 3t#aKI^2 2A<fl$lS$+l.r*5y. 3t«3RK2 2(0 
jtA*iisS2 4(cli. <i#3t*A*-r4fcto(D3t7T'f 
y<25 (3t:77'('/<aT2 6 -f *t*ttS-r -Ssfe^ r 
-f/^'Jy^-y K2 7i:A^t>^t-5) (Z)Jt77'-<'/<3T2 6 0> 

3tbb*«BS2 8IZl±. 3teaJi)ffl3t:7T'</^2 9<D (3t:7 

r-r/^=iT3 Otilt^r-f/^^^^-y K3 l i*"' 

(O* T -f / ^ a T 3 O ©SjfiS A<Jt^MI=ftfii * L^ 

So 

[OO 1 5] 3tjeS?K2 2&t>:»«2 1 <D'>'S:< tt- 

:^A<*jg}K3t^j8!is*^-r««^A^e)fl^fiK*ih.Tii3y. jt 

ae5e»2 2lc^i^3t*<A*$*l-5i:^, 3t«36ffi2 2 

y||«i:5t«3ffiKi:A<ffitijKlcJPf-r^^x u>=i:7]Bt»t 

3<7)*^tcj3L^TA*ffl3fc7T'r/<2 5*^LTm-^3t 
«<£4S2 1 i^<I>%mmSiZZ^\ZK-h-^iM>t. S«2 

1 &i;?tejijfiEK2 2 a)'><c < t ^-:fjt^m-rhtmv&% 

!^?aSlcJ:y, A:^^*T.fc«-^3t(0-ai5A<. A^l«-^3t 

tifcat (SSSiR) 14, 5^xU>a7ttS*3HjfelzJ:y, 3t 
#ifiE!»2 2*Nf,, ««2 1 <D#RSi««lgJ2 3c<=lC«cSt 
$+1 (o*y, 3tj9iKKmc|S|5*$*t) . ^^(D«#3t 
3t»»i»a5tll*4IB®2 8A^e>, tU^fflJt^r-f /<2 

90!>3te7T-f/<=iT3 1 (t>icai***ii>o ^itor, tb* 
ffl3t:7T>r/<=iT3 1 4'icai$+i,.53?ssjft**i.fc5ta) 
5 (y'-fX) lifiS/h-efeSo E 3 lc^$^tfc^Tlcfct^ 
Tf4, 3tj»jR»2 2(*, »«2 ia)-SiS®3 2*Ne>. -t 

*iicMiRi-r'S imzwfiti.) ^tessEs 3*r'ieii4*ic# 

[0 0 1 6] Bl4l:il4*^BJa)»jK^M3t^JgMS«^ 

5t«eSEK2 2l4, S65J-3 4|cfctN-C1 EBttLri^lPl* 
tet, •€-a)tiJ*«8ffi2 8l*, -tOA^SSSffiA^J^fiS^+tr 
L^S»«2 1<7)4as®3 2<>:35M-ri)-®3 5ICJ^J$$*t 

T^^r, aj*«-^3ti4, Ei4ic*$*vTi^S:^[Sjiwm* 

LA^L. 3^19%% 2 2A^&. HIS 2 1 <l>^m& 

tt««2 3(cat^*^ifc»«3E«3ti4. -t-o^^maiL 

T, »«4iS®3 3A^f,»tg2 1 Cro/- 
a3*ii-^3t(::;mA$*tSaSS^g&5ta>ai*EI3(DSI 

[0 0 1 7] EI5IC(4, :*:f|B^<7>»iKSS^3t^JSMg^ 

iK^2 2l4ettgP^i-3 4lC*5L^TSttL-CL^'5A<. -eO) 



(5) 



4#SB¥ 1 1-1 0 9 4 2 7 



^^m^^mt. s«2 1 a>AAS3 21=7^x3^93 3 

[0 0 18] *f§?S(D3ia^K^3t^SMS^ 

dKK2 2I^Stt€P^3 4&t;3 6l=^lxT2[sl@aL 
T, -tOfi^Jtdl^iSffitt, S«2 1 (©A*® 3 

* «^3t ic jl A $ *i jft filE«3t ©a * # -5 C t 

[0 0 19] :t:mBM<Dm^^m^^&^mm'=f-<Ji&miz 

[0 0 2 0] :«:%l^(Dj»aS%S!^SJSiieSmTlcfea^ 

h>3S^jiife4LNii5^$«>S!ftffitkJ£icj:y, »«<fcyt 
ti-rte^izmmmtfiisi^9t^m^^i^0ir^ztiz^ y js 

ommmit. ^<(D'i^mtmmz^ ^^^^iz^Lxm 

»TS*<lf<'Ecy, m^ifttLXHt&xti^yt.'rlKX 
-llSM^caSSl. 5/um?»<D3t$)aA/f£«^, ■5-®m2 

r^Mmmzit^x^^m<u^o -yt-ym'j^'^i^m 
mztmfk^iziif'jmsL^^m^i^tz^-^. iitsim»t& 

[0021] *^B^(D^iKKM3fc^JSMgm^F-fCfcL> 

m^iftit't<r>-m<mmmzt^^^^^^tiz^i.j 



Hho SiS3^^^>li5fe^a5^lcjeoT#nil«lcj£A<y 
i/X7^A<D^<l4, B10)t^3|Efil|lC5^*^^Tl^'5J:5 

ic. EOF A^Wii¥ti±^tztblzmi^^y\-°i^zf^^m^ 

2A<i^s**l.rl^s*^^). 

xt. mm\z^(D'^f&xtfim&y ^ )i^9-\z^i)Mmm. 
fa^^msf-r^ztix^^o * (©^T-^. @ 
1 (D^mztsi^x. 'pu < t tsps 1 ~ 5 izftjifct© 
t i,xBo F A<r>m.mzm.< z tt<x^ ho 

[0 0 2 2] *SIIB<7>#iKKS3t5iSM*m^fcj3L^ 

EI3lc5^-rJ:5lCzi?J-:?Ky^'l7AS«±lc, ifi? 
£-j7P>, J9*$?i7 OnmOmMfl)/^^— >-eT i ^gffi 
^«L. Cti.^;SJS9 8 O'CKiSf^fflSvfr'Sifeffilkftva 

*e)lc. (g^$ti6 0inm) OiSSiSlcife:??' 

si^'^j: < . mm.m.m\zfi\vsn<n%^m^^t:mmi^jit 
[0 0 2 3] %v7^iMzMm^m.i^ii<Km-ti>z.t^ 

■e#**:l+«11M-rSfc». E4~6lc*-rJ:5l-. 

<!: jei»<©tii *ai i: L <t 3 ic-r d 

^ife) <D/^':7-<0 2^icj±^jLTm2Sia»^»<©^^ 
«A<ii*p-ri)*<, «>«!»so* ^)^mm:\zn-thmmm 
%^m.{t\tmmmz^i,, LfcA^or. 

<»:^ic, fl(flzJ:s«s^l^^TK«Jy«ifi|5^J•<7)S^F^s 

[0 0 2 4] :$:ieqQ(0«:S»^?^^SMSI^?-l^. ffi« 

JSWitlCfcLNT. «^iit4'(cS|*Xli;1A$tlfc3t-9— 
i?^. Sl!l^J:<l»^-r-5ci:)&<oifil'Jct<Dr-3&-pr, % 

isi± $ fcftic *t3«)r ^Sftjjf * ©-e fc 

[@S(7)^«4-|»B^] 

[01] Blliv EDFAlgl|@i§8lCfct^TfE*•r■5^ 
■9— i?*B6Jl:7iS«l«il-r-5«£3lE«iga)— (5a<7)«fiE^*-r 

[0 2] 0 21*. f^x ui/=i:7St^sSi<DUii80. 

[0 3] 0 31*. ;$:%ll(DSSE%^3t^JSMSm'?-0!>- 



(6) 



1#g3^ 1 1-1 0 9 4 2 7 



[@6] meu. *^B^a)m&^m;/t^&i&stm^<D^ 

1 •••3t'&35IS 

2 • • • •$r 5 -3titi«i* U— 

4-Sjtll 

8 -mmm^mt^ iy—^mift^mm^f& 



9 "-3t7-f VU-^» 
1 1 -^T-C V L/— 

1 2":fty-f)\^^ 

2 1 • 
2 2- 
2 3- 
2 4- 
2 5- 
2 6. 
2 7, 

2 9- 

3 2- 
3 3- 
3 4. 
3 5- 



3 o •3t:7T-< /'Cut 

3 6--H^a55J^ 



6 9 




11 12 



1 •••:)t^3ft« 



[02] 




21 •»« 

22 - j^sre 

23- *R»««Jgi 



(7) 



1#gg^ 1 1 - 1 O 9 4 2 7 



[03] 




27. 31-3fe3?7-ry\^^^K 33"-SfeCDl±t:^!}IB 



[04] 




[05] 





(72)i6iB# mm m-m 



